


More than 270 park units with significant natural resources are organized into 32 ecoregional networks 
that share core funding and a professional staff to conduct long-term monitoring of park ecosystems.

32 NPS Inventory and Monitoring Networks



“Vital Signs”  are a relatively small set of 

information-rich attributes that are used to track 

the condition and trend in the overall “health” of 

park natural resources and to provide early 

warning of situations that may require 

management intervention. 



Benefits

Share scientific expertise 
and  technical skills 

Maximize efficiency in 
protocol development 
and implementation

Maximize efficiency of 
data management and 
systems admin

Share contract admin to 
save time and money

Increase efficiency in 
analysis and reporting

Report results at broader 
ecoregional scales

SODN
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Fire

Planning
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Analysis 
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“Integrate natural 
resource inventory 
and monitoring 
information into 
National Park  
Service planning, 
management, and 
decision making.”

Assessment

Planning

Monitoring

Adaptive 

Learning & 

Decision 

Making



Iterative Short-Term 

Components (<5yrs):

 Strategic Planning

 Implement/Action Planning

 Effectiveness Monitoring    

 Evaluation

 Decisions & Adjustments

Connecting Planning, Monitoring and Assessment

Important Park

Resources/Values

(Foundation)

VS Monitoring 

NR Condition

Assessments

Desired Conditions

Mgmt Strategies

(GMP, RSS’)

Iterative Long-Term 

Components 

(15-20yrs):

CC Vulnerability 

CC Scenario Planning



 Long-term resource planning, monitoring, and 
assessment should be more resource centric in 
space and time, versus focus on admin 
boundaries and current 20 year plan life-cycles

 Long-term broad-scale strategies should be 
coordinated across multiple park units, and 
across other land management agencies

 Example:  Northwest Forest Plan



Northwest Forest Plan

Resource Planning Goal:

Sustain the amount and 
distribution of late-seral old-
growth forest and related 
species throughout the range of 
the northern spotted owl for 100 
years

USFS, BLM, USFWS, NPS, BOR, 
States and others 

The Right 
Scale

•Implementation

•Effectiveness

•Status and 

Trend

•Socio-Economic

•Validation
•Assumptions

•AMAs



 Basic inventory and 
monitoring data

 Management thresholds –
assessment points

 Structured decision 
making and risk analysis

 USGS/NPS studies –
Integrated analysis

 Predictive models
 Decision support tools –

EMDS



Approach for alerting managers to 
potential ecological thresholds, using a 
generalized approach for determining 
when an assessment of the resource 
condition and possible management 
responses (including no action) might 
be considered.



Assessment points can be assigned before a hypothesized ecological threshold is reached
in order to account for the uncertainty of the actual value of that threshold or to assess the risk 
of the current trajectory (Robert E. Bennetts et al. 2007. Linking Monitoring to Management and Planning:  
Assessment Points as a Generalized Approach.  The George Wright Forum, 27:2, 59-77.).









 Issue: State predator control program around Preserve 
boundary could extirpate entire Preserve wolf population

 Conflicts with NPS mission and mandates 

 Preserve has 16 yrs of population data on wolf packs
 Used Structured Decision Making (SDM) to determine 

optimal management decision given Preserve objectives

 Provided transparent way to incorporate data and 
policy in decision threshold

 Superintendent took closure action



State Wolf 
Control

Threat to 
CAKN Park 

Wolf 
Populations 

Protection of  
Park wolf 

populations 

Consequences

Tradeoffs 
Alternatives

Thresholds; 
Transparency; 

Closures 

16 yrs 
monitoring data

SDM analysis 
& evaluation

Values and risks; 
biological, public 

& political

Consider 
uncertainty 

& related 
decision

NPS Mission, 
Mandates & 

Policies

Problem

Objectives

Trigger

Decisions 
& Actions

Home Range 
& Population 

Models

Uncertainty 
& related 
decision

Adapted 

USFWS
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Monitoring Ecological Response 
to Climate Change

• Modest increase to I&M base – approx  12% 

• Focus on most vulnerable resources

• Arid Lands

• Coastal

• High Elevation

• High Latitude 

Enhance existing monitoring, information integration, 
data analysis, reporting and collaboration





http://science.nature.nps.gov/im/climate/index.cfm



MOJN (14) CHDN (21) SODN (18)

Aquatic Invertebrates Aquatic Invertebrates

Biological Soil Crusts Biological Soil Crusts Biological Soil Crusts

Groundwater Dynamics & 

Chemistry
Groundwater Quantity Groundwater Dynamics

Riparian Bird Communities Bird Communities Bird Community Dynamics

Invasive/Exotic Plants Invasive/Non-native Plants Invasive/Non-native Plants

Landscape Dynamics Landscape Dynamics

River Channel Characteristics Channel Morphology

Soil Disturbance Bare Ground Soil Compaction

Soil Erosion & Deposition Soil Erosion (Wind and Water) Soil Cover & Aggregate Stability

Soil Hydrologic Function Soil Hydrologic Function

Surface Water Chemistry Surface Water Quality Water Quality

Surface Water Dynamics Surface Water Dynamics Surface Water Dynamics

Vegetation Change Vegetation Composition
Vegetation Composition and 

Structure



 Spring Distribution and Water Availability
Objective: Determine sensitivity of springs to climate change and monitor  

patterns of water availability (timing, amount) across the landscape

 Leading Indicators of Climate Change
Objective: Enhance existing protocols to collect additional information to 

identify species most sensitive to climate change 

 Climate Protocol Development
Objective: Consistent protocol for reporting data based on park needs and at 

the LCC scale

 Phenology and Snowpack
Objective: Evaluate MODIS and similar technologies for broad-scale 

monitoring of phenology, snowpack, and productivity

 Communication
Objective: Enhance Learning Center of the American Southwest (LCAS) to 

report climate change information across the LCC


